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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve simultaneously reactivity with a styrene monomer, impact resistance, flame retardancy, 
etc. 

SOLUTION: This invention provides a rubber-modified high-impact styrene resin composition containing a rubbery polymer as 
dispersed particles, wherein the amount of the rubbery polymer used is 1 -25 wt.%, the rubbery polymer is a high-cis high-vinyl 
polybutadiene having a cis-1.4 structure content of 65-95% and a 1, 2 structure of 30-4%. and the flame retardant is used in an 
amount of 2-60 wt.% based on the rubber^modified high-impact styrene resin composition. 
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At«,i<';-7-(D5^;^- 1, 4^3^*56 5-9 5%f$) 



C 0 8 L 61/04 
C 0 8 F 4/623 
36/08 



(2) riA)K4<y-7-o>'X- 1 , Am^^^eb-^QS 

[0 0 0 1] 
[0 0 0 2] 

b':=-;l/»3fe;0n 0-2 0%r^0. h^>;^-l. 
4ltig:^55 0-6 0%r*^<g'>;^>i<y:?'^^^x> (t{ 

ftMK&Ccfcp) 1. 3-:/:$?i;^x>;|:m'^Lr?#6n^>'y^ 
-1. 4lfii;^^59 0 — 9 8%. t'r.Jl'^j*;?^^ 1 5 ^i? 

^>^. Vyy:^-!. 4«3g7:?U -5 %r^^im>^X.1< 

;ur>^l'^ ^^-y-^ (i:UT. MAO) <t^^>3^p^ ^a-fe 

iCl3 CCpTi (OBu), , Ti (OBu)4 D 
flSiilK CMak romol. Symp. 8 9 , 3 83 
(1995)3-^. MA O-CpVCl, (Cp.VC 
1 ) CP o 1 yme r. 3 7 , 3 6 3 ( 1 9 9 

6) DXtiMAO-Cr (acac)3 CV(aca 
c)3 . Fe (acac),) C I R C - 9 5 K 

obe. Preprint. 250-4 (1995)3 
«:<5fflL/ri«i^;:?;-Kl^^;l'BR (Ji^T. HC- HVB 

R) tmhtcfct%m^\xx\.>'htK t^rn*>sii®rsa 

;&Mfi< . d<y vHm*)(gl>« X. J^<&BS6 2-162 
Lrf#en/cHC- HVBR^ftJffiO^^criA^BaSS 

^^-')7.^vi^mi\mLmmv^it\x\.^htK hc- 
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eq-Cti^^l^o M^C#£:Bg5 6-5 0 8 9 

g§Hg5 5- 1 2 940 3-#<2r#B^^3:Wmy >>fb^1*J^i^ 

llDOr«>HC- HVBR;0n#^ti/ci$gS5nrii'5 

[0 00 3] iS^^X B RCD^ti5[^i;^-7;^K^SS (jlS 
-9 5- - 1 1 O'C) 3Cim>:^cd&(Bja#i4tcfttlSfe<D 

v-icDjgJStt (y^:7 h^) :^>s®< ^ ]S>';;?.BR4ffl 
10 l^Tf#6n^::fAa^W«?ltt^yx^l^>^e«g*lJ?S 

--9 5 '^O f)m< . igb^^;l/«jt^WMCc*aia-r-S/c 
tSv-x B R t f# ti ^ 3f y X ^ 

Lri^^o BR^WffigEit.i<y;^5^u>^aA 

X B R CD!^t^;5: f^}# b B R (Omm^^ <m±nx 
[0 004] 

[0 00 5] 

[^li<&8li?^<D;^c^i^(D^m] ccommxtiU. HAt^ 

tt^Hy:^^U>3g<aHiJa^»C:teC^T. ( 1 ) 
yv-^7&^ 1 -2 5SM%'C^5:). (2) riA4:^eit<y^- 
<Dly:^-l. 4#B^5g 5-6 5%r*0. t'^;!/:^^ 
3654 - 3 0 n/ciRi^;:^ -m\^:^}l^- V rf^ 'J 

x>-c$) 0 . ( 3 ) mmw:^j^^fsmm^nyi< y x ^ 
40 u ymm^mj&m 1 0 0 mm% cc*for2-6o sm% 
s c i i -r -5 3 A^^BWSSttJ}^ y X ^ u > 

[0 006] ;^ctccoi%H^<D«fiS^5cocir:ft^te^j«: 

(1 ) ^^}^COC^r|te?B-rS. (1) }S,^U::fAmim 

m^n^^ y X ^ u>5S«fff ^!B5{c*5C:t^ =f At^jf< y v 

-r-eco^W^3^?n -2 5M%r*'So 3A4:^^yv 

50 n^cCC^L. =fAt^^y ■5'-6r>$W^7&iiS:;^*r^iJ*{C« 



3 

^^y-^- (9 g--? bmm%) ^d^Mt^^v-^- ( i 20 

;^ ^ U > ^ -/ -7 -Kf ^ -c ::f A t^.i< y V :&53^t5( U 

[0 0 0 7 ] c(Z)^H^i?m^rfAt^4<y-7-cD^«(a^ 
[0 0 0 8] (2) ^^>K:oi>ris?^-r^« (2)^^ 

{t. rfAiK^tfy ^--cOt/X- 1 . 4<f@;^)^6 5-9 5% 
Sfcrj::,>PU:i<»;:/a?i^x> (HC- HVBR) r^^^. C 

^iK^o'A----ttjg (MLi+4 ) uni'C^s^r^h 

©tte*52 0--4 0 0-fe>^jJ<^X (cp) . 0^U< 
«3 0 — 2 0 0 c pcD«eH<DI>cD;0^»^ UC^ 

[0 0 0 9] (3) fSL^(^-Di.>xmmti>o o)^^ 
=fA^^WflWittsf<yx^u>is«Bgffl^{cgs»n 50 
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•^^tf:/aA-^>-i2>, 7^ h-^t/p Aex:?* 
y-JlA. T'h"7:?'ciAl^X:7a:y-;UAO:ty :3V 

h y :/tiA:7 3:r.;u- 2. 3 A:;?*n bvvx 
-f-Jl/. ^=^-y":rn At^^n :^>. r*h^':>'nAx 
hyx(2. 3 -s^:/aA:7*nbVl/) :7:tX:7 

>^J:^cD^^ay>,^it^^^|J, y>|^T>^^^A. hy 
^ u>?— ji/-^ ^ xy :ji - h ^j^^Ji^y ^ x:7 X — 
h yx -i^nnx^^-^l/) :7^x:7x- hV 

y>, 7j<iS{bvy;^t^»>A. 7KKfbv^'^.>'^A, tKS^ 

{bixil.nX'^^A, ^^^^^'^M^>'y -^A. HK^bT>^^ 
yx^U>3^|»B§fflR3c«g51 0 0SM%CC>PtL'rlij^^J2 

- 6 0 SM% . 0tL< {tmrnm 2-50 MM%^«i85 

[0 0 1 0] CO^BJCDHC- HVBRil4J<Dl . 

IP%. 1. 0</S^l. 4 3o CCD^H^(DHC- 

HVBR(D^fii». ^j^ias: (A) r^a^n. ^y::^^ 

il, 4t8?t:?55^^CC^>d/At^:.^^l?^1^JUTl^'5)Ci 
^^Urc^a, /3>irtil, 21»j»<bl, 4«ig;&^^ 

rt^i. 2tiitii, 4m3t?i>^-en^n:/p^;'^wcca 

C- HVBRCO^m^^l. 0</S^l. 43. »$0< 
JSl. 0</S^l. 2 B^SISf'SffiWC^O. 1, 2 
mmt 1 . 4«3i;!)53jmciSJ^cC^ri^^>^-/T^:' KaiM 

tT^%><DX^^. ^timc. COD^H^OHC- HVB 
R», fi£*^06nrc^/crfAWffiS?14!j<yx^u>^lS 

CO 0 1 1 ] C<D^mxm^ir %HC- HVBRO/Sfii 
5^, Macromolecules. 2 0 . 2 4 1 8 

( 1 9 8 7) i^m(Om«rJj&^m^(^C LX. C - NM 
RX-^^hJU;0i61. 2«3S^W*. '>X-1. 4«3g 

^w^. h^>x-i. 4is3t$wm. (1. zm^) 

(1. 4«i§) ^^T^:^ KiilKcD^^*45Res?)r. TIB 
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tlfci><D'C$>i>. 

a = Pi.i.1.4 / (2 xp,., xp,., ) (A) 

CD(1. 2|#^) (1. 4^g^) ^-YT^:^ KiiiMO^W* 

^g;B:$:m^SS EX-400S! FT-NMR 

10%. o -iP^p;l/-c>-fef>/c, (4/1) 

mwm :2kHz i^^mm ; tm s MSiJ^a ; i 3 cc 

r'-^^Y>h ; 32 k fflgtiai^: 5. 0 0 OS 
^^J\^:^m^^O ; 3# (4 5^ ) 



(1) RMX, 
(3) RM (O) X, 

al'JO. 13^«2rA^o nt3:lX»2'CA'5o M 
iy^A (V) . (Nb) . :^>^;l/ (Ta) 

(y ^m. i&m. mm. mm^^m^i^n^) . mmmi 

o-:7'ntVl/, n-:/^;!/, iso-:/^^;!/. sec-:/^;!/. tert 30 
a> y'b^tyjim. 7^)lt=^iy^\^ 

hyx^;i/r5>. hyy-:/jur5>. x«i;^>rf^ 



c 0 0 1 3 ] coymmmmfSL^^wcm^^mcmmr 

(a) i^mil5]Kjl^^Mft^i^<D^^n-t2>Mi§f* 

(2) R„ MX,.„ • 

(4) R„ MX,.„ (NR' ) 

:x,:^}Vy ^7.y -iiyf^^com^y ^:^y ^ly. T-feb 

N. N->>x^;l/T-fe FT ^ Fj^jt^'CDN. U-V^r)^^ 

4<y x^U>^''y n-;l/i>^^jUx— jbSM, rx 
^/-JU. :7x:^ F-;l^!^i:^©x--f-;UAj:^;?>s^cf e>n 

^„ xxT^jHb^. ^^y^t'^f^^^^Mt^jgjfc^^n 
[0014] RIVIX3 r^^n^mw^b^ 

v'^P'N.>^t/xx;l/y^'•:^^Pr^A V ^) ^Wy^ Y 
tm^ihtih. 'eco•^>^M^->^'^-^>^5^xx;^/^':^ 
F y ^i^a-^-Y Fiorti. mx\t^^)\^%y^n^ 
>^>?xx;^>'^':ht;•:> A h y ^0*5^-/ F. x^;l/i/^p 
'-<>^iyxxji//^*:^s;>':>A F y ^p^'-f F. r?*Pt:;l/S^ 
>;p^>d?>?xx;l/y\'::hi;»:>A F y e^P-^-Y F. -Tv:?* 
Pb*JL'i>^P-^>^t/xx;WA':^5^»^A F y :^P^-f 
F, tert- :/^J^i/^P■^>^5?>?xx;^/^':^>?^ A F y 
^p-^-f F. (1,1- t>^^^U:7'P fcVU) i^^P^>^y 
xx;U/N*:^i/r^ A F y ^P^-Y F. (1,1- lyM^JX^-^ly 
^;^)t^^7P•^>^>?xx;^y^*:^^'>A F y ^VL'y -i 
F. (1- x^>rU:/PbVU) tx^P'^>^t^xx;UyN':M; 
»^?A F y :5^P^-{ F. (1- x^;l/,i- y 5^;l/-7*P tVl/) 
2^^P•^>^e^xx;^y^*:^i;^^A F y ^P^-Y F. (^ 
x^;l/'^>*^>rl/) ^'^P■^>^ri^xx;^>r^*:^5;;H;A F y 
^P^^F. ( F y-p^ ^v'Uv'y >'U>'^P'^>:$?i^xx 
;U) /^•:^>^'5A F y i^P^-f F. CbX( Fy-^5^il/>^ 
y;b) i^^P--^>5?t;^xx;l/] y>*:^$;?'i;A F y d?P^-/ 



C5) 



[0015] iymtk^^^^^>^ty:L^)]^^^i-^^OJ^ V 
( b ^^l/i/ V:^a'^>^>?x:=.;U] /^:^>^'^ 

[0 0 16] b OMtki^^^-^^^iy^^^^^^i^iy^^ 

p^>^i>x:::.>H.) /^':^e^^A h y ^n-^-Y h\ a, 2, 4 20 

- h y y 5^;usx':i/a-^>^i;?xj^;i/) /n*:^-:;^'^ a h y 

XJ::.;^>r^^:^t^»^A h y ^ P ^ F<bLr«. 

2.3,4- -r hv^ ^;l/>^5'P-^>3?>^XJ:.Ji/) /^':^>5't? 

Ahy^^p^>fK. (1,2,3, 4-7=- h'5:7x^;l'>'^p'^ 

n-So •^>^g^i^^^7P'^>^i>x::-;^7^*:^i;^•j; A h y 

^Vs.::.)]^^ j^-ri>^jU h y ^U^-r (1,2,3,4-r* 

^Ahy^P^-rh\ (1,2,3,4- h^:7 xJ:.;l'-5- >^ 
^;L'>:J'n-^>^>>xx;U) A h y ^P'^-/ K 

[0 0 17] (P) >f >7^^J^/^':^i;?'^A ^ y ^p^-/ 

F3^>^W^n^o ■e(Z)g^'Y>'r-=-i^^^':^t>^A F y ^ 

VOJ^ h V ^a'y-f h\ (2-h V ^^Jh-OT^^JV^ 
:^t;^»^A F y ^P-^^ F:^d:<?:5&^^tf 6n^„ 

[0 0 18] ±iacD (-Y) - (P) (Dlb^^O^ 

^J^^^T^l'P^^^i^^. ^^Jl'^'C^t^Li^c^yT>'t'n 40 
+VF. t>T;l'=i=^^t^F. FyT-;l/=J:^'>F^cCi'5&i^Cf 
6n6o t?i)^(^F y ^^;Ui^y;l'5^^P-:>^>^x^;^ 
^^':^i^»>Ahy tert-y h^^-y-'Y F. Fy^^iUi^i^P 
^>^-;;xr.;^/^•:^i>»^?A h V iso- ::^P?}<+1^-< F. 

h y y ^;u->y ;^s^^p•-i>^i;^xx;^/^*:^-:;^'^ At:>p^ 

F^^e7n^>r F. h V^^JViyVJVzy'^a^Zy'^iy:^ 

; U >^ y ; 1/ ^ p > ^ X X ; u y >' :^ >5 ^ A t> X y + V 
i/p-^-f F. F y-^^;l/i/y;l/>'^P-^>df>^xx;l/>^%' 
:f'i;^'iyAi? iso- ::^P4^*^i?P5-r F, Fy-^^^WS^U 50 
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;^>'^7p^>^i/xx;^>r^-:^i/'t? A tert-:/ F 

p^-Y F. F y >^;^^^y;v^^^P'^>^s^xx;^y^':^ 
i;»^;AT7x>'=^^>'i;^^^p^>f Fj^cC^-c^-s. -ei/T. c 

-5c ^>'i^P;l'tf€r^^^l'»-CgBlL/cfb^!^;0iW6 

[0 0 19] (X) (^) - (P) O^t^i^cDlS 

mm^^r^ Farg^U3^cr 5 F<*3&^we>ti^o w 
x.t^( h y >^;b>'y;i/^'i:7p'^>^i^xxji/)(F y >^ 
i;^x^;UT 5 F) >'^':^^:^*>A, ( 
^s;?xx;i/) ( F y >'.iso-:7'pe;UT^ F) ^^i^iy^y 
A, ( h y y ^>'i'>'yjU5>^p'^>^i/xx;i/)(h y ;^ 

n-:f^^;Ur^F) >'^':^^<^^A. ( F y y 
5x^p-^>^S^xx;U)Cfcrx>>x^;Ur 5 F) 
AiJ^P^-ZF. ( h y ^^;L'V'y;b>'^P^>^i>xx 
( tf;:< iso- :7*Pt:*;Ur^ F) ^^-T^^^J^i^Uy-f 
F, ( F y y ^;U^'y ;L'^^P'^>d7i>xx;l/)(b'Xn- 
:t<J7^;l.7 5 F) >'^':^>^'>A^P'^-Y F. ( hV-^^Ji^ 
^y ;t'>'^p--^>5?t?xx;i/)(i;?x5^;l/T ^ F) >'<:^t? 

^Aiy{^ay^\^, ( F y^^^^bt^y^w^p-^v^y 

xx;b)C1so--7*D tVUr 5 F) ^'^^iy'y Ai^ ^Wy ^ 
F. ( h y ^^Jl/i^y >^l^>^^'P^>:$?>^xxjI/)(n-:t^' 

^;ur5 F) ^'ii't^^Ai^i^ia^^ F&^-c^b^o -eu 

[0 02 0] R;?^5Mft*lg«, VJm(fCj:'^Xf^^^ 
ritch<Di)mVfhiri^. (tert- V'j>(^ 

JliyVJlC 7?'-i^^P^>:$re^xx;l/) Ai^^i? 
p^-f F. (tert- y'^jvr^ F) y ;l'C F 

yy^jU- 77'->^^P^>3?>^xxj!/) A>>^ 
P^-f F. (tert- y^jVT^ F) ^^^^^Uv- y ;U(f 
F^^^JV- ??'-e>'^P^>^?i;^xx;V) /^':^i/•::;Ai^ 

5^ ^ f*cDJ&^l^^ ^ r :3 ^ 1/ ^ ^ r 

[0 0 2 1 ] (^) - (X) ©ta^/^.^^T^ FS-C^ 

jgiLiTcTs F^?&s^cf en^&o 1?J^«. ( Fy^^^;^^ 

y;U->^P'-i>:$?-:/xx;l/)(h y X^x^jl/T ^ F) 

:^>?^A. ( F y^5^;ui^y;i/i^^p-^>:$?>^xx;i/) 
(F y;^iso-^"p f;uT^ Fy^•:^i^•^? A. ( hv^^ji 

>^y ;Ut^^p--i>:S?t:?xx;U)(F y Xn-'T'P t';bT^ 
F) >'^*:F>^»i?A, ( F y ^^/l/^^ y P-^>:$?i/x 

x;p)(F y ;^n-:ti^?^;i'r 5 F) >'^:h5;^'i7A. ( Fyy 

^;l/>^y;l'>'>^P-^>:$ryxx;U)(tr;^>>x^jUT 5 
F) ^^•:*-i^'?A5?P^-r F, ( i-V^'^J^^UVJliyd^U 
•-i>^i^xx;l/)(tr;^iso-:/P tVl/T ^ F) /^*:^i^•i?A 
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CO 0 2 2 ] -MSC(2) R„ MX3-n • L. CD^i-c. R lO 
MX. -cm^^^Mi^mUit^tLX^t. . 

;l'V^P-^>^7>^x:::.;U) ^^*:^>>•:^ A ^ D 5 K, 

A>^^P^-Y K. ( h V ^ ^Jlz^ V Jl^i^ 
^P-^>^t^xj:.;!/) -'^':^^^^A>^^P^ h\ C 1 . 
3-i> (h 'jy ^JUi^yjU) i^iI?P-^>3?t>x:=.jU] ^n' 
:^5^*>Ai>^p^-Y F. -^>•r^;^>'^':^i^»^A>^^p•^ 20 
-<F. (2 -^^^JUW^Vr':^;!/) J^i-VOAiy^U^^ 

"^^F. :7;^;^'^::-;^^^':^t;=*j7At/:?P'^^ F^i'CDi/ 

i-z^OA^a^y-^ F. ( t -y^)V7 ^ F) -:^-^^;i/-> 

f*i& i ;0^^tf en-So I?' P-^ > ^ y XJ:-;^/^':^ iy^ A 
t;^^ F=^^1f F. ^>'^P^>^t?xr.;W^':^Sxr> At> i 
s o -:7*P;j<^1^-r F. ly^Xl^l/^Vx,:i^)\,J^'yv^ 
A>^t e r t - >^F+1;^-Y F. i^'d? P-^>^i^x:r.;l.:t 
^V/^:^i;>':;Ai^:7xy+-tf >r F. *^^p^>5?S^xj::: 

;^>^^':^^^»:>A i s o -T^'Piti^V^p^-Y F. e>i^P^ 
>3?>^XJ:.;^/^':^>^>^A t e r i h'^zy^O'y ^ 40 
F. V^P^>^>?j:— ;^/^•:^':/'5A:7x y + v'i^P'^ 
F:^j:i'CDT;L'i:i=^t^ F^;&^W6*i^c cri^(Dit^ 

F) ^^':^5^•i?A. (>>^p«^>^t?x-^;l/) (t'Xi;^! 
s o -:7*pfc-;bTS F) ^^*:^i^'i7A, (i^^P-^^^i^ 
X-;U) (fcr;2;i;Jn-:f ^^;l/r 5 F) /^•:^5^'^?A3^Jr<!:' 
CO 0 2 4} -jges;(2) R„ Mx^-n -l.o^vrm 
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><s^i;^xJ:-;^/^:^^p'^ Av^i^p^-Y F • t";^ F y-^^;u 
:7^x:7 ^ t/^p-^>^?i^xj::;l//^:^s;?'^Ai;^ 
i57p-^-Y .F • tf:^ F »jx^;l/:7^:^:7 i^a 
^:y^i>:r.:^jl) ( b'Xi^ i s o - ::?*P t: JUT ^ F) F 

x.::.)hJ^i'ly^KV>^xi'7^ F • b*X F U x :7 >^ 

C0 0 2 5] -fl^^(2) R„ MX,.„ • L. <D*-CRz 
MX. • L, xm^±^M:Wmr^{t^tl.X{t,. \>ly^ 
p-<>^-:;>xJu;w^*:^s;^•:>A^p^'< F. b'x (^^ju 
>'^p--^>^5>x:=-;U> >'^^:^i>^ A^P-^-r F, tr>^ 

(1, 3 ^;U'>^P^>^i^x^;l/) A 
^P^-fF. ex ( 1 --^^^-Jl/- 3-:;^5^il/t^^P^> 
^>?xr.;V) A^P^^ F. bX(-^>^^^ 

;l'>'^p^>^t>x^;U) >^>':^>?»:^A^p^ F. b;^ 

( F y^^JUi^yjVv'd^P^^^^i^x:^;!/) /^':^>>•^7A 
:^P^-Y F. bX C 1 , 3 -t^ ( F y ^^JUv'yjU) 
^P^>^7 5^xj::.;l/) /n*:^^;^':;a^?p^-< F. iy^>^ 
::.>r^/^':h'^Ai;^^P^-Y F, bX ( 2 ^ JU-Y 

;u) >'^':^i>^A^p^-Y F. b:^ (2 ^;ui^y;v-Y 

>-r^;U) >'^*:^S?':> A^P'^'^ F. Ux;W>':^ 
5^'^;A^7P7>r F^C<!:'Oi5^P^>r F»35>^ptf 6nSo ± 

i>mvfP>tl^. ^>^p^>5?>>xx;l//>':^>?»^A^ F=^^ 
F. t^i^^P-^Vdfi^xx^iU/^'r^v^i^A i s o -:/ 
Pjf<^1f F. S>t^i^P-<>^>^XJ::.;Vy^':^>:::?':> A t e 
r t -r/F=^1f F. i^i^:i7p^>^^j:j:.;i.^N':^^:^.^ 
A:? ;c y+t^-Y F. i^^^P-^>^i^x^;ut;Jx^;l/T 
$ F>'^'•:^>^•^A, i^t^^P-^^r^S^^x^;!/^ i s o - 
Pb';l/r ^ F>'^*:^i/•^A. >^>'^P-^>i7>?xr.;l/-:;^n 
-rt^^JUra F^^*:^S^•^?A;^cC^7^l^^Cf^bn€>. 
C 0 0 2 6 ] R:^5^fb7K5ga, V y J: 

^U^>^lyx.::~)\/) *✓^>/^':^t^":> A^P^ F. $^ 
>^^;Ub:^ (-r F'^^5^>'U-7?' -^'i^P'^>i$rt>xr. 
>"7>>'^':^i^^A^P^'r FJ^X^cDi^P^-Y F{*. 

gcc ^ « c n 6 t^!f^<7)i&^iiT- ^ p< ^ )\ymx:m^ U 
CO 0 2 7 ] —mAo:> RM (o) X, xm.-\±hM.»^ 

^Kty^U'y^ V. -^5^>^U>'^P'^>:$7>>xx;U:t^V 
^^i-t^^Aly^U'y^V^ (1, 3-t^^^;U^'^P--< 
>:S?i^X^jU) :t^^V/^*:^i>*^?A>^>7P•5'-Y F. (1- 
y^^U-a -r^^jVi^^'P-^^i^i^xr.;!/} :i-+V>'^*:^ 
i:>^ M.iy^u'y ^ F. (-^^ ^? ^ ^Jbi^^ P«-i> ^-:;^x 

x;U) :i-+VJ^*:^i^*^A$;^^P^-r F. (Fy^^-^Vi/ 
y;l/i/i?P^>^5^x::.jU) :i-^V7S:f-Sx»^;Ai/^P'5 

>(^F, CI. 3 ( F y ^^^uv-y;!/) >^i;7P-<>i> 

>?xx;l/) ^:^^yy^':^>?•^A>^^'P'7-^ Fv •Y>f'x;U 
:f=^V^^:^i;?'i?Ai;^^P^-< F. (2 -^^^U^v-^r. 
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[0 0 2 8] Rtx^^mtTHmm. >'U;u«^Cctor*s 

F) (??' ->'^a^>3?>^x:^;i/) :t 

+ y/st-i>'i;A^P^'Y F. ( t -:/^;UT5 F) v^.^ 

»U/cr^ Ff*3^jc^*iW<^4i'So i^ifU^>^i:>JL:z. 
;^5t^^y>'^^:^>=»>A>>^ h+t?-^ F. >':^a-^>^>^^ 
^i^:t^v>'^':^>^'::7At^ i s o -yp^r<+1?'-< F. iy^ 
a--A>^i>XJt.J^:t=^V/^':^>^'^?A>? tert-:/F^ 
1f F. i^^P^>l^5^a:j:,jU:t + V>^^':^i>'^At>>^ X 
y'^V'-i F. V^O'^>^e;^xr:J^:t=^V>'>':^t^^A^ 

•J^A i s o -y'drH + i^^n^-Y F. i^^P-^V^yv^oi 20 
— ;^:f+y/^*:^^':>A t e r t - >^ F^^'^n-^ F. 
V ^ P > ^ X ; 1/ :f + y / :f A :7 X y a 

r>A, (i/^P-^>^^xr-;l/) ( t'Xt^ i s o -y*P 

tvur^ F) :t^^y>^^':^i^»^A. (ix^a^>^i;^xr. 
(t*;:^t^n-:ti^^>'UT5 F) :^-^y^>*:^^^A;^j: 

[0 0 2 9] C4) R„ MX3-n (NR' ) 30 

5 F) Ai^^a^ ^ F. ix^? n-^> :^>^ 

(:7ir-;t/>f 5 F) >'^':^>^'?Av^^7p^-^ F. ly^u^ 
i^^iyjLx.}V (2, 6 -i^^^;l/y x^;l/-< 5 F) 
v^^^A^^iJ^D-^-r F. >^^a^>^^xr.;U (2 . 6- 

i^i s o -y'ntvuy ^ F) AS/^n 

5 F> J^i'ty^Aly^U'y'i h\ 9)]^^^^ 
>'^a-^>^5^xr-;U) Ay ^H'^'T F. 

Cl. 3 -y^^;l/>'^a-^>^ v^xxjb (y 40 
5 F) ] /^•:^y'i7A>>^P^-< F. ( 1 -^^;i/-3 - 
r^^;b>'^5?a'^>^t^xr:;i/) (y:tr.;i/^$ F) ^^i^ 
iy^ M.V'^U'y -i F. (•^> ^ ^ ^Jb^ 5? P-^> ^>^X 
^;l'> (y 5 F) >'>*:^i>»i?Ai;^^Py-r F, 

>f=j::-;U (y S F) ^^'i' A^;* ^ P y ^ F> 

2 ->^;l/-r>7^x;l/ (yxr.;l/-Y5 F) ^^i^iy^Kiy 
i^p^-r F. y;l/:f {v ^ f> 

[0 0 3 0] Rtxtmitimm. >/yji/Sccj:^r^ 
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F) v^^^^Ui^y;!/ (77' -i/^p^V^t^x:::.;!/) 
(y xx;l.^^ F) ^'^T^^'^A^P^-i^ F. ( t - y'^ 
JUT 5 F) i^^^il/i^y^l' ("t^-F-^^^^Iz-t?' -U^ 
p^>3ri^x::.;U) (y ctr.;!/-^ ^ F) ^^i^V"^ J^^V^ 
=yA YU^(Dr^ F^Py^ Fi*. ^l^icn^O^b^ 

•^>:$?>^xx;b) t^^> (y x^^U-f ^ F) /^':^y•^A 
^P^-f F. (77' -s^i7p--<>^i/xr. 

jb) i^-^> ( F y^U-Y ^ F) >'^':^i^'>Ai^p•^H' F. V 
^"^Jl (/r h'y^^jU-v' -^>:J7p^>^i;^xr-;i/) 
{yxxjv^ 5 F> ^^^iy^A^u^y ^ Fs ^^-^ 
(t- F ^jV- 77^ p-^>^>^xr-;l/) 
'5'> ( F y ;L"f ^ F) ^^'T^J'^A^U'y^ FJ^JT^OT 5 

^jimvmi^bfcr ^ F<*^c^:^^W6n^o t-^p-< 

>^>?xj:-;l//>*:f-t>-^ A (y x^^lz-t" ^ F) i^-p^F+t^ 
-YF, i^^^7p-i>:$rtPx::^;^:t + y/^:^t>»^?A (y x:=. 

^ F) i so -y*P^+-y--Y F. t^^P^V^i^ 
xx;^/^*:^y'^ A (y x— 5 F) ( i s o -y'p.i< 
F, (5>'^P-<>^':^x::::jl.) (t'XS;? 
x^;L'r^ F) >'^':^>^yA (yxr-;U^5 F) , (V^ 
p'^>^>^xxju) ( fc'x i s o -y*p t*;ur ^ F) v-? 
:^>^^A (yxx;u>f 5 F) fj: ^f)mffbti^o 

[0 0 3 1] c(D^m(D ( b ) f7^^<D^^. mEm±r 

-h. r-F^ (y;^:^ py xj::-;U) ^h*^-F. r'h'y'^ 
X (':^y;l/:^*py x^^l') F. -r F-^^;^ ( F y 

y;U:^"py xx;v) ^^u-F, t-F^^^:^ (T^F-^y^u 
;fpyx^;u) f-F^^^y. 
yx^ji/) 5}tv-F. f*F^+x (7- F'5>^J^y;^5^ 
py xx;V) ^^u- f- F^ ( F y-f;l') rKU- F. 
f-F^ (^i^y^V) jJ^'U-F. y-Fy (+vy;U) ji^'U 
F, ( F yy x-=-;U. '-i>^y;U:tpy x jj^u 
-F. (Fy:^ (•^>^y>Fl'::i*py xx;i/) yxj:-;!/) 
jJ<U-F. F y •rA^/^-Y Fy>r F-7. 8 -i>:^Jl^<':? 
>r'i7jf<\y-h. T^F^y^l/^PiKU-Fi^jri'jC^^We) 

[0 03 2]— :^^:t>tLXfit. tfJl7)(::L0 Atj 

>. ^h:^y 4-^'^A:^^:t>. >'i7p^y*^ju F y x:^ 
;l.;^7^:t>. S^^IS*Wr€»yxP-fe:=-'i?A;^^;f> 
rj:t^^mif6Cti)S-c^^^ *f;^^X»^A;^7^:^'><D* 
ftt^iUrti. F y y x^;l/;;?7;l'd<'x»:7A;^^:t>. F 
y HS|y X x;l/ ;^7;l/5^<^ X ^h.t>^iclyU E(n>^m%ti JV 

7r>:^^M.t?^t>^m^f^ctf)^v^^o Fy^^yx 

x;U:^;l.,ifr.'i;Ay7^:*->cr):aft^J<i: Lz-CCS, F y 
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A;^;^:t>. N, N-2, 4. 6 ---^^ 5^;Ur >^ 
::^*yAtf9':t>. ^ ( i s o TV^-'^A 

© T U =^ ^L'T > ^ "t? A ^7 ^ > <^:^ ^ 6 C i 
rg^^e i^>^r?^^':>A;^;5^:t>cD:af*^J<hUT('i. h 
'J:7:c-r.;l'>'^;^->':t^»:^A;^^:t>. F 'J (j^^Ji^y 
:7:rX^=*-::^»^A;e7^ + >. (i;^y^;U:7 
X— ;U) :7^>^:7^^'i?A:^7^:^>;^j:i*CDh »;t';-;U 
:7 :t X =r -r, A ;^ ^ :f > J^cC <i:^ ^ * >S C i ^ -C # ^ „ 
[0 0 3 3 ]^L.-C. 'r:r>mb^tl<i:L'Ct^. tulBO 

^NieeLttr >ro':^ ^ :t > o *:o> nMttcmn o x 

'i7A"rh'5' (yjvt}^y:^^Ji') ^u-'h. N. N--:^ 

j^U-h, 1. r ^^l^r? xP42:::-»i7 At- 

[0 0 3 4] co^B^j?) ( b) j^^t urr^L-s v'^^lf 
( R" ti^^m 1-10 (D^>ft7}c^sr^ 0 . -m^ 

[0 0 3 5] 

lit 1 ] 

R" - (A 1-0) . -A1R% 

i- 

[0 0 3 6] 

[^b2] 
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(Al -0) .4, -» 

i, 

[0037 ] Ccr)^ajtc:foC^r ( a ) f&^^U^ (b) fi% 

^tc. Mcc (c) m^toxmmmmi'-smTtmcD^ 

(c) f&^o:)mm(^cj:^m^mm^\^±'r^. mmmm 
i--3m7tm<o^m^^m{t^tvxfit. w^r;u5:^ 

^« X, c:n6(DW«i^^>o^Mb^. **^b^^ 

20 r.»U5::=-*> A^tz^-f i>x^;ur;V5^:>A^n'^ 

^'t^A, F Uf'v'ji/rJt'? ^'^A. ^^;L'';^^a. ^ 

A, t'x h »;^^;u^'';;u^^;i/y 5^^A. 
^;^i^^A. :/^JUvy^i^^Ai5'C2^-r F. 

A, x^;l/-5'^/^.v^':^A^5?n-^ F. 

^;t>>-'^A^D^-r F. :7'^;V-7^:^ix-^A5^n^^ 
F. t>^^;ur;i/5-^'i?A^n^'i' F. iyx.^)VT)V^ 
r-'^A^n^^F. •fex+x9^;i/r>^b5 A^n^^'i' 
F, x^;i/T;b^^'^Ai^^n^>r F^c^OJ:^ Aj:^^ 
^]S>^Nny>{t^. >?x^;ur>'i'5:=-^A^N>f F^-f 
F> -^2X^J.^;l'T;^^•:^0A>'^^ F^^' F3:cicD<i:^ 
i^j:*^^b^^M{b^!B5S3:i: E^m'f^ ctt^x^^. 

40 fc. ib) f&^tUX^:t>\±{t^^m(.>^m^(iC 

^mbxi>^i.K 

[0 038] ^fmm^(Dm^m^^t. ^m^mcj: ^ 

mti:i>/)K (a) m^<0^^U'\2>mt^t (b) 
r)\^^ y^V>t<0^)lltl(t. 0^L<\itl : 1-1 : 
10. 000. J:K>ttftL<itl : 1-1 : 5. 000 
X$>^. (a) f&fi^(D^diU^>m^»t (b) ^^3^(D 
^':t>t4{b^iC0^JbJ:b&S. »^L/<5il : 0. 1- 
1 : 1 0. J:0ST*O<li 1 : 0. 2-^1 : bX$>i>„ 
50 (a) ^»<D^5?D-fe>MIH*<S: (c) ^»<DW«^R 
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it-^^tCD^Jimt. 0iO<{tl : 0. 1-1:1, 
0 0 0. ^0<ff$L'<(^ 1 : 0. 2-^1 : 5 00r^> 

[0 0 3 9] mmi^^commmmiit. #tc©M«&ti 

(3)S^^^^-<t (b) f&^t<DmMM^mc^ ^u-^ 
Om^'ty-^- <t ( c ) ^53^omM?^^fef(c ( b ) ^ 

[0 040] ±iBCD:^ffi^Cj:oTf#6n/^HC-HVB 

6 ft r c ^ €) X ^ ix > m * -7 - © 1 axt* 2 aja±os 

< ^^^v^xVrd-A-C^-S, 

[0 04 1 ] CCD^?gCC:foliT±lfiC[)X^U>^^y^ 

[0042] c(om^<Dzi j^mmwm&yr^ y ;^ ^ u > 
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cco^Hjc7)zfA^;SWfSr^tt^y;^^u>^t«gffl 
[0 043] 

20 RC>*=fA^;SiWffi^tt^yx^u>.^1lf^gffl^Wc7>=3A 

$ ^ Pltjj : h;l^5»ffi^acc J: or. Ha 

mp t o nffij; O^J^fi^^/cv'X- 1 . 4^^ ; 7 4 0 c m 
-\ b':::.;HtjS ; 9 1 1 cm-\ h^>:^-l. 4« 
; 9 6 7 cm-^(D^^5R3fe<^IK::^^e 5 >7P^ig^#!±5 

30 riAa^g : A^fi3cilSf»^t4'J< V X ^ U > ^^tSBgfflfiS 

^ii-r. f#6n;^cftfi¥i^?-*4^S€=^AeT-SiL/c« 
: J I s K7 1 1 s^fi^orpm'^.^s. if 

r-<y-> hffilg^a :J1S K7110(>^':/ 
40 tCtSor«iJ^L//c. 

K®x^ov=r-r/T^L/c„ 

tM'JIS Z8742 (A*fft6 0" ) (CigSaLr 

h:7P-H^>7'>> (M I ) :ASTM D 1 
2 3 SGCCSe^r ( 2 0 0 'C. 5 K g ) M I ^mML 

m^^:vL-9 4(^c^^':>xmmtmmiyx. mm 
mm^(y-2, v-i. v-o. bv.comftcmm 

50 tttC3^j:-5>) XTjkUfc^ 
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[0 04 5] C##W2D jl4jSSRO'*^;^*x:S:*l© 
[0 04 6] C##«3'-4D 8 >; h^bCO^t- h^U 

-zf^i^mbx I, 3 -y^t^xv^a ow t%^WT 

-5 h;^x>Jgjffi ( 1 . 3 -:/^>?x> : 8 1 4 5 y 
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